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Answer tke following f°ur Questions. Ume allowed z 3 hours. 

Qu estion 1 

(a) Give a definition for the database management system*. 

(h) ... What iS— a data, model Mention its . main types* Why 

is the -relational mo del j m-particular,.the.most... 

widespread ? __ .. 

tc) -Hh e N UL L values are - a d op ted to resolve the pro lolem 

.of incomplete information _ in relational models J hut.. 

restrictions on the use -of ..these NULLs do exist. 

Explain this. asse r tion through illustrative examples • 

id) Prove _ . ma tke matically that every relation has a. key. 

Also ...differentiate ... between a. key super key P and . 

foreign . key—-- 

Qu estion . 2 _ . _ 

Why -is relational- algebra, important in studying database 

s cisterns -v 

In what sense. -is .-.relational algebra a procedural . 



(a) 






Lb) 



1 



T 



an 



CC) 



guag 







(d) 



Eh ow that . the natural Join can be simulated .... 
threeL -.consecutive .operations : renaming egui Joining j — 

and projection . _ 

- Consider the _ two — relations _ of -Eig.t. Write . relational— 
-algebra ex pression s —for the following requirements 
and ..indicate ... the result. in each. .case . 



— - 



GRADUATES 



Number Surname. 



274 Hey a zy 



432 Aziz 



821+ iMostafa 



9S 1 Rashacl 



MANAGERS 



As e\lSumOf Birth 



23 Cat ro 



32 Cairo 



Tan to. 



4-3 Alexandria. 



Number 


Su mame 


As* 


Salary 


231 


Aziz. 


44 


2006 


432 


Aziz 


32 


1500 


£24 


MoStafa 


ko\ 


12oo 


6?J 


Sallam 


4£ 


21 So 




Eiy* X Relations for part ( d) -of Clues. 2 .... 

(i) All available information of bine .. graduates _ .utith 

less tlnan or eyual _ to 4 O years and oubose tou)n of . 
birth is Cairo . ... _ 

(ii) -The -numbers and surnames . of . all- managers , 

( ; > } ) — The aoes and salaries of the managers uiith salaries 

greater than ... 1 Soo. Syy ptian pounds . 

(w) Tine left 7 _ right ? and- full outer joins .of the. tuio 

relations*. 

Q) The union } intersection , and. difference -*+ the tcOO 
subrelations . 



7T 



Number^ Surname , Age 



-7T 



t^umloefj Surname j 



Both of these subrelations . have the same set., of-... _ 

— attribute^ names , Ls this a. necessary condition ? Why ? 

Question ,3. . 

loH JAT hat does the acronym— SQ L. standfor ? 

(Jo) lAltite a short — account on . the families of - SQL elementary 
domains that allow representation of time instants -and 
— time intervals . 

Cc) Choose, a set - i SQL commands that can construct a. 
relation : 



sub relations 
es. £sl this 



have the same set 



a. nece 



ssary condition ? Why ? 
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PERSON (Tb? Specialization^. City , Govern or ate) 
idi th these., specifications : 

-~+-Hie -attribute IJX - is a. primary key ,-wi.th domain 
-.char (iO) _ _____ 

~ The at tribute — Specialization is —subject to _ a. constraint 
not null until domain char ClS) . 

r ** “ “ ■ • ■ • 1 • » — — * - *«n «*•«. •. •*». . - , ^ 

-o The attributes City and _ Goi/emo rate with domain 
— oh ar. (20) eac h r are subject to a canstro int 
urucpue — when . totken together • .... 



toy 



Cd) 



The attribute Specialization refers to an attribute 
Specialty in another -relation TUTOR, thus forminy 

a. . foreign keu , _ . _ 

^ 

The. foreign key specified, above has. correction 
policies cascade for dele t ions — and set default 
for updates ^ 



bo the commands of part Cc) belong to - the data, 

— definition language (DDL.) or - data. manipulation 

language (2) ML) ? lYhu ? _ 

(e) IN hat do - the correction .policies- cascade and set 

- *n part Cc) implu ? __ 

Questions _ ^ 




Consider the relation -of . Fig . 2 . Write SQL (Queries for 
the following requirements and indicate. ..the -result in 
each. case, i _ 

(a)- AIL rows that- have no ..NULL -values on— the attribute 

— Office^.. 

C h ) TTe contents of the relation 

— of Salaru. 

Cc) The - number of offices ♦ 



with an ascending order 







EMPLOYED 






V 



firstName 


Surname 


T>eot 


Of{ ice 


Salary 


c.t a 


Mona. 


Amin 


Adminis tration 


s 


35 f ooo 


Ca i ro 


Samir 


Fa a) zy 


Production 


10 


2b, ooo 


Port -Said. 


damal 


Em ran 


Administration 


10 


3 o, ooo 


Alexandria. 


Farid 


Nabil 


bistrt button 


8 


35, ooo 


Tanta. 


Samir 


Amin 


Planning 


? 


t+0, oo o 


Cairo 


Lai la. 


Soli man 


Planning 


4 


63, ooo 


Mansoura. 


Ahmaol 


Z.aher 


AdminiS tration 


30 


30 / ooo 


Suez. 


ai 3 


Farid 


Production 


1 o 


3b, ooo 


Port -Said 



(J) 



(.*) 

if) 



... Eig., 2 ._ Relation. for.Ques* L+ _ _ 

The sum of- salaries of the. employees- . of tine. . 

administration department ♦ 

Hie least salaru in each office of each departments. 
The departments ___ for uthich the -average salary of the. 
employees, is ecpual to — or greater than 35,000 ^ and 
the- -average .... salaru. for each such a. department • 
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Instructions to Students 




OU should attempt all questions. 

■he exam questions are only 4 ^ estw " S , . the ques , io ns. 

•he allocation of marks w s a ^_ mrtial credit ma y he given to 

?ar, my correct Infers, while answ'ers with no justif, cation may no, 
*eceive full points. 

nil the Darts of a question in sequence. 



[Turnover only when instructed to do so] 



Problem (1) 



(25 Marks) 



In airports conveyor belts are used to transport both humans and bags. We will study the 
velocity control for such a conveyor belt. A model for the relation between the control 
input «(/) and the velocity yit) is given by: 



v ' (s + 0.5)(s + 2)(s + 5) 

a) Suppose that the velocity is controlled by a P-controller uit) = Kir it) -yit)) as 
shown in Fig. 1. Draw the root locusfor the open-loop transfer function to show 
how the closed-loop system poles changes as K varies from 0 to qq. ( 11 Marks) 

b) From the root locus, determine the value of gain K for critically damped 
response (i.e. damping ratio is equal to unity). (3 Marks) 

c) For K = 15, draw the bode diagrams for the open-loop transfer function of the 
system. (7 Marks) 

d) From the bode diagrams, determine the Gain Margin GM, Phase Margin PM, the 
phase crossover frequency w pc , and the gain crorssover frequency (2 Marks) 

e) Based on the results of part "d". Is the system stable? (2 Marks) 




Fig. 1 : Block diagram of problem 1 



Problem (2) (20 Marks) 



a) A tele-robot system has the following state-space equations: 



[1 


-2 0 
-1 -4 


o • 
0 


x(t) + 


T 

1 


u(t) 




.-1 -1 


-5. 




.1. 





yit) = [0 0 1] x(t) 

Find the system characteristic equation and determine the stability. (4 Marks) 
Check the system state controllability. (3 Marks) 

Check the system state observability. (3 Marks) 



b) The state-space representation of a satellite system is given by: 






u(t) 



yit) = [0 1] x(t ) 

Calculate the gain matrix K of the state-feedback controller needed to place 
the closed-loop system poles at -1 + j (5 Marks) 

Calculate the observer gain matrix L such that the observer will be critically 
damped and its poles arelocated at —4, -4 (5 Marks) 



Problem (3) 



(18 Marks) 



A transportation conveyor belt system in a factory is modeled by the following transfer 
function, where u(t ) is the control input and y{t) is the velocity: 

= s(s + l)(s + 4) 

The block diagram that represents the conveyor belt system with its compensator is 
shown in Fig. 2. Design a compensating network to meet the following specifications: 

The damping ratio of the dominant closed-loop poles is 0.5 
The settling time of the compensated system is 4 sec 
- The steady-state error to a unit ramp input must not exceed 1 0% 




Fig. 2: Block diagram of problem 3 



Problem (4) (12 Marks) 

Design a phase-lead compensation network for the control system having the open loop 
transfer function: 

= s(s + 4)(s + 80) 

to meet the following design requirements: 

- The desired phase margin of the compensated system, PM > 45° 

- The steady-state error to a unit ramp input must not exceed 4% 



Good Luck 
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Answer the following four questions. You are allowe d to use the accompanyin g t wo 
tables of standard normal curve ordinates and areas in y oui answers . 

Question No. 1 marks) 

(a) Let S={a, b, c, d, e, f> with P(a)=l/16, P(b)=l/16, P(c)=l/8, P(d)=3/16, P(e)=l/4 and 
P(f)=5/16. Let A={a, c, e}, B={c, d, e, f} and C={b, c, f}. Find: 

i) P(A/B). 

ii) P(B/C). 

iii) P(C/A c ). 

iv) P(A c /C). 

(b) Let A, B. and C be events. Find an expression, and exhibit the Venn diagram, tor the 
event that: 

i) A and B, but not C occurs. 

ii) Only A occurs. 

(c) In a certain college, 25% of the boys and 10% of the girls are studying mathematics.! he 
girls constitute 60% of the students. If a student is selected at random and is studying 
mathematics, determine the probability that the student is a girl? 



Question No. 2 rt® marks) 

(a) Find the expectation, variance, and standard deviation of the random variable x with density 
function P(x) given as: 



X 


1 


3 


4 


5 


P(X) 


0.4 


0.1 ^ 


0.2 


0.3 



(b) Prove that for any random variable x: 

i) E(ax + b) = a E(x) + b 

ii) V(ax + b) = a 2 V(x) 

iii) E(c) = c 

iv) V(c) = 0 

where a, b, and c are constants. 

(c) If the density function f(x) is given by: 






f(x) = 



0 < x < 1 

1 < x < 2 
elsewhere 



V. 



find the distribution function F(x). 




(18 marks) 

• ^ 

c j p(T)= 1/4, is tossed three times, 
^est string of heads that occurs 

and standard deviation of x. 



Question No. 3 



(a) A coin, weighted wnn r*n;- 
random variable denoting the Ion 

distribution, expectation, variance, 

(b) Consider the following binomial probability distribution 

(5 \ 

VM = (0.7) x (0.3) 5 ' x (X = 0, 1, 5) 



where x is a random variame. 

i) How many trials (n) are in the experiment ? 

ii) What is the value of p, the probability of success ? 

iii) Graph P(x). 

iv) Find the mean and standard deviation oi x. 

Suppose 2% of items made by a factory are defective. Find the probability 
there are 3 defective items in a sample of 100 items. 



(1 8 marks) 



question No. 4 



standard normal distribution O. Find 



a) Let x be a random variable with a 

i) P(x > 1.13) 

ii) P(0 < x < 1.24) 

iii) P(0.65 < x < 1.26) 

iv) P(-0.73 < x < 0) 

(b) Let x be a random variable with the standard normal distribution ®. Determine the value of 

t, standard units, if: 

i) P(0 < x < t) = 0.4236 

ii) P(x < t) = 0.7967 

iii) P(t < x < 2) = 0.1000 

(c) A class has 12 boys and 4 girls. If three students are selected at random one after the other 
from the class, what is the probability that they are all boys . 
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BINOMIAL, NORMAL AND POISSON DISTRIBUTIONS {CHAP. 6 CHAP. 6] BINOMIAL, NORMAL AND POISSON DISTRIBUTIONS 
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Problem number (!) 



(14 Marks) 



(a) Consider the following discrete-time system 



|6 Marks] 



n 



y(”)= ]£*(*), 



Is this system 

(i) Static or dynamic? 

(ii) Causal or non-causal? 

(iii) Stable or unstable? 

Justify your answer. 

(b) Consider the discrete-time sequence x(n). 



k =-oo 



[8 Marks] 



*(») = { 2 , - 1 , 2 , 1 ,- 2 , 1 ,- 2 } 



• Sketch 

(i) x(n) 

(ii) Fi = x{ri)u(n-2) 

Problem number (2) 



(iii) F 2 - x{-n ) 

(iv) F$= Fi+ F 2 



(12 Marks) 



(a) Find the inverse z-transform of the following function as a weighted impulses 

(i) -T 1 ( 2 ) = z 2 (l - 0.5z )(l -2 '' )(] + z J 

(ii) XJz) = 



[6 Marks] 



z +1 

(b) Find the z-transform and ROC for the following sequences 

(i) . x ] (n) = ne 3n u(n) 

(ii) x 2 {n) = (-l n )u (ji) 



[6 Marks] 



Problem number (31 



(14 Marks) 



(a) Determine 4-point DFT of the following sequence 

x 0)= { 1 ,- 1 , 0,l] 



[5 marks] 



(b) Compute the linear convolution, y(n) 

x (n) 

h(n ) 



x(ri)*h(ri), where 
u («) — u (n - 4) 

2 \u{n)-u(n -4)] 



[5 Marks] 



(c) Determine the range of value ‘a’, for which the LTI system with impulse response [4 Marks] 

= 1 n ~° 

[o ,n< 0 

is stable. 
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Problem number f4I 



(IS Marks) 



(a) Using radix-2 algorithm, obtain the 8-point FFT-D1F of the following sequence [7 Marks] 



x(n) = {0,l,l,l,0,l,ll} 



Follow exactly the corresponding signal flow graph and keep track of all the intermediate 
quantities by putting them on the graph. 



(b) A difference equation describing a filter is given below: 

1+2 ~ 2 



[8 Marks] 



H(z) 



(1 + z )(1 + OAz )(] + 0.9z ) 



-1 



-1 



Draw 

(i) Direct form I 

(ii) Direct form II 

Problem number (5) 



(iii) Parallel form 

(iv) Cascade form 



US Marks) 



(a) Given the following low pass filter, 



(6 Marks] 



H(s) 



1 



5 +1 



use bilinear transformation to design a corresponding digital low pass filter with cutoff 
frequency of 50 Hz and sampling rate of 1 khz. 

(b) Design a second order digital high pass Butterworth filter with the following specifications: 

- Cut-off frequency of 1 .6 khz [9 Marks] 

- A sampling frequency of 4 kHz. 



GOOD LUCK 
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z sinfo) 


z 2 - 2z cos(a) + 1 


cos (an) 


z [z - cos(a)] 


z ~ — 2z cos (a) + 1 
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Answer The Following Questions: 



Final Term Exam 
Compiler Design 
3 rd year 

Allowed Time: Three Hours 



(b) 

(c) 



The First Question (20 Mark) . 

(a) Indicate whether each of the following statements is true or false, and if it is false correct it. 

a. Scanners perform syntax analysis. 

b. An interpreter is a form of compiler that runs slowly. 

c. A parser recognizes phrases structure in an input stream. 

d. All regular grammars are right linear. 

e. All right linear grammars are context-free. 

Why a compiler phases may be separated into front-end and back-end parts? 

Corresponding to the following input statement: 
x := <1 * (a - b) * c + (a — b) * c; 

a. Show the output of the scanner, parser, and code generator of a compiler. 

b. Show the output of an interpreter. 

The Second Question (20 Mark) . r , , , 

(a) What is the main functionality of a symbol table? Provide two implementation techniques of such table 

and an advantage of each provided technique. . 

Show a finite state machine in either state graph or table form for the following language: Strings 

containing an even number of zeros and an odd number of one’s". What is the input alphabet of this 

language? f 

Show the balanced and not balanced binary search trees which would be constructed to store each ot 

the following lists of identifiers: Hill, cat, bat, bird, tree, frog, dog, cow 

The Third Question (20 Mark) , . 

(a) What is each of the following terms means in compiler design: a simple language , a derivation , a 

terminal , a non-terminal , and a handle ? 

Suppose LI represents the set of all strings from the alphabet {0,1 } which contain an even number ot 
one’s (even parity). Which of the following strings belong to LI? 

(1)0101 (2) 110211 (3)010011 
Given the following grammar: 

1, A — * A * A 2. A — * A / A 

3. A — * ( A ) 4. A — >■ c 

1 . Classify the above grammar according to Chomsky's definitions. 

2. Is the above grammar ambiguous one? If the answer is yes eliminate its ambiguity. 

The Fourth Question (20 Mark) 

(a) What is each of the following terms in compiler design means: Translator, Preprocessor, Compiler, belt- 
resident translator, and Cross-translator? 

Determine if the following grammars is simple or not. 



(b) 



(c) 



(b) 



(c) 



(b) 
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Expr 
Expt 
Tervn 
T»~- m\ 



-•> 



* 



Expr 4 

T erv' 

var 



Term 



(c) 



i Expr 

Given the following grammar: 

1 * S — ► a. A h> S 

2 . S — ► £ 

3 . A a S b 

4 . A — » £ 



1 . Find the follow set for each non-terminal. 

2. Show a pushdown machine for the language ot this grammar. 

3. Show a recursive descent parser for this grammar. 



With my best wishes 
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[1.1]. What are the techniques that Operating system use in allocating 
processes in memory? What its effect about fragmentation problem? 
Mow to overcome the fragmentation problem? .[5 Mj 

[1.2 1. Draw the contents of the physical memory according to Fig. I. [3 iVl| 

[1 .3 j.Consider a paged iogical address space (composed of 32 pages of 
2 Kbytes each) mapped into a I -MByte physical memory space. [6 M] 

a. What is the format of the processor's logical address? 

b. What is the length and width of the page table (disregarding the 
"access rights" bits)? 

c. What is the effect on the page table if the physical memory space 
is reduced by half? 

[2.1] . What is the physical memory address of the following logical 'address 
using the segment tale shown. 

a. 1,100 b.2, 500 [4 Maries] 

[2.2] t he dynamic partitioning scheme is being used, and the following is 
the memory configuration at a given point of time, the shaded areas 
are allocated blocks; the white areas are free blocks: 



o 


8 


1 


b 


2 


C 


3 


d 


r 


« " 


6 

) 




£ 


( 


n 

V 


d 


10’ 


T 


V. 


U 


\l 


f(\ 


13 





14 Q 

■&-£J 

logical moroory 



Q 


5 




€ 


2 


i 



p.vjo luDle 



segment 


Base 


Limit 


0 


1000 


301 


i 


2500 


105 


2 


3400 


475 


3 


2150 


222 



Segment table 



, -■ 




■ ■■ v t i • 

,W • . 

’ •« • , V • 








.i •*. 




V 





















o 

CM 



CD 

CM 



40 M 



60 M 



o o 
cm -- 



60 M 



’ 40 M 



o SOM 

CM 



40 M 



40 M 



• ' . »* 

The next four memory allocation requests are: A= 35M, B- 1 9M, C= 10M, D= 55M (in order). 
Where would each of the First-fit , Best-fit and Worst-fit algorithms place the four processes? What is 
the internal and external fragmentation in each algorithm? [6 Marks] 



3.1. Explain with graph, how the operating system deal with page fault 



[4 Marks] 



3.2 Consider the processor has these logical addressees: 315, 2! 0, 034, 730, 550, 277, 396, 534, 

1 17, and 444. Assuming the page size is 64 byte. What is the page-reference string? [3 Marks] 

? . • • 

3.3. Consider the following page-reference string: 

1, 2, 3, 4, 5, 3, 4, 1, 6, 7, 8, 7, 8, 9, 7, 8, 9, 5, 4, 5, 4, 2. How many page faults would occur for 
different replacement algorithms, using four frames? Remember that all frames are initially 
empty, so your first unique pages will all cost one fault each. 

Draw the state of the stack during the LRU algorithm [8 Marks] 



4. 1 . Consider the following set of processes, with the length 
of the CPU-burst time given in milliseconds [10 Marks] 

a. Draw four Gantt charts illustrating the execution of these 
processes using FCFS, 3 RTF, a non-preemptive priority (a ' 
smaller priority number implies a higher priority), and RR 
(quantum ~ 20) scheduling 
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b. What is the average waiting ‘time, turnaround time, and number of context switch times of each 

scheduling algorithms in part a? 



4.2. Show your schedule with timeline 

multi-level feedback queue as below 
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and Calculate the average “turnaround” time when use the 
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5.1 Write True or Bajse and correct the false 125 marks-1 Mark each! 

1. li you have more frames, you always has low less page faults 

2. Page size is always of power 2 

3. Page table is always stored in primary memory 

4. Virtual memory is usua'ly smaller than physical memory 

5. LIFO page replacement strategy is an example of a stack algorithm - 

6. LRU algorithm suffer from heladey’s anomaly 

7. Page faults decreases effective access time 

8. Distributed system share the memory and bus 

9. Hard real time systems have no flexibility of time 



10. Process Consist of One or more threads 



1 1 . System call is the interface between a running program and the operating system 

12. Interrupt Service Routine contains the addresses of all the service routines 



1 j. A gaining is the solution of starvation problem. 

14. FCFS suffer from Starvation problem 

1 5. SR I F scheduling algorithm has minimum response time 



16. Boot strap program is stored in the Kernel 

1 7. A virtual machine provides an interface identical to the underlying bare hardware 

1 8. Communication between process using either message passing or shared memory 

19. When an interrupt occurs, control passes from the “interrupt vectors” to a service routine in 
the operating system. 

20. System calls invoke interrupt handling routines. 



2L 1 he C language does not allow system calls directly to the hardware. It is necessary to go 
through the operating system first. 

22. Open and close are process management system calls. 



23. Useful instructions executed during context switch time are invoked by and exec instruction. 

24. An operating system has better modularity if it is implemented using a layered design. 

25. The list of open files is stored in the process control block. 



